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PREFERENCE OF BIOMPHALARIA TENAGOPHILA AMONG MACROPHYTES AND THEIR 
PERIPHYTONS DETERMINED THROUGH THE DEGREE OF ATTRACTIVENESS 
M a i r y B a r b o s a L o u r e i r o d o s S A N T O S (1) & J o s é R a b e l o d e F R E I T A S (1) 
S U M M A R Y 
I n p resence of e x t r a c t s of s i x f lower ing p l a n t s the B i o m p h a l a r i a t e n a g o p h i l a 
w a s more a t t r ac ted to four t h e m in the fo l low ing s e q u e n c e : N a s t u r t i u m p u m i l u m 
> P o l y g o n u m acre > C o m m e l i n a s p . = E c h i n o c h l o a c r u s g a l l i . T h e p e r i p h y t o n of 
these f lower ing p l a n t s a t t r ac ted i n the s a m e w a y the B . t e n a g o p h i l a b u t w i t hou t 
no pre ference for e i ther of t h e m . R e p o r t i n g the resu l t s tha t b e h a v i o r m a y be e v a l u a ¬ 
ted as a co -evo lu t i on be tween s n a i l a n d p l a n t s . 
K E Y W O R D S : B i o m p h a l a r i a t e n a g o p h i l a ; M a c r o p h y t e s ; P e r i p h y t o n . 
I N T R O D U C T I O N 
I n e c o l o g i c a l a p p r o a c h e s to the feed ing be 
h a v i o r of a n i m a l s , p r o m i n e n c e is g i v e n to the i r 
ab i l i t y to s p o t the food in a n a t t e m p t to m a x i -
m i z e the g a i n i n ene rgy a n d m i n i m i z e the loss . 
K O H N (1961) e x t e n s i v e l y rev iewed the per 
cep t i on of c h e m i c a l s t i m u l i i i n g a s t r o p o d s , d o c u 
m e n t i n g m a i n l y the r esponse of s e a c a r n i v o r o u s 
g a s t r o p o d s . 
B O V B J E R G (1968, 1975), s t u d y i n g the fee 
d i n g h a b i t s of l i m n e i d e s , s u g g e s t s t ha t the he rb i 
v o r o u s m o l l u s c s of f resh wate r , b e c a u s e l i v i n g 
i n dense v e g e t a t i o n , do no t suf fer se lec t i on p res 
su re to iden t i f y food at a d i s t a n c e . S u c h a c o n d i -
t ion w o u l d favo r a r a n d o m i c f i nd i ng of food, a n d 
r e c o g n i t i o n w o u l d be a c h i e v e d by c o n t a c t . 
T h i s i n t e r p r e t a t i o n w a s c r i t i c i z e d b y 
C R O L L (1983), i n a b r o a d e r r e v i s i o n of the c h e m i -
c a l p e r c e p t i o n of g a s t r o p d s , a r g u i n g t ha t se lec-
t ive a d v a n t a g e s ex i s t as m u c h for the herb ivorous 
as for the c a r n i v o r o u s in the s p o t t i n g of food 
a n d she l ter . 
W o r k w i t h B i o m p h a l a r i a g l a b r a t a s h o w s 
t ha t i t p resen ts pos i t i ve r esponses to e x t r a c t s 
of the p l a n t s ( M I C H E L S O N , 1960; E T G E S & 
F R I C K , 1966; T O W N S E N D , 1973a ,b ; B O U S 
F I E L D , 1979). 
T h i s w o r k a i m e d at ve r i f y ing whe the r B . te-
n a g o p h i l a p resen ts a t t r ac t i on for e x t r a c t s of m a 
c r o p h y t e s , t h r o u g h the i r p e r i p h y t o n or whe the r 
the a t t r ac t i on dif fers a m o n g di f ferent k i n d s of 
m a c r o p h y t e s a n d a m o n g the p e r i p h y t o n s . 
M A T E R I A L A N D M E T H O D S 
S i x of t he c o m m o n e s t m a c r o p h y t e s found 
where the m o l l u s c s were co l l ec ted f rom ( c h á c a r a 
S a n t o A n t ô n i o - N ú c l e o B a n d e i r a n t e s D F ) were 
(1) I n s t i t u t o de C i ê n c i a s B i o l ó g i c a s d a U n i v e r s i d a d e F e d e r a l de M i n a s G e r a i s . D e p a r t a m e n t o de B i o l o g i a G e r a l . C a i x a P o s t a l 
2486. C E P 30161 B e l o H o r i z o n t e , M i n a s G e r a i s , B r a s i l . 
used as ba i ts , that is , E c h i n o c h l o a c r u s g a l l i , H e -
te ran thera r e n i f o r m e s , C o m m e l i n a s p . , Nas tu r ­
t i u m p u m i l u m , H y d r o c o t y l e r a n u n c u l o i d e s , 
and P o l y g o n u m acre . T w e n t y g r a m m e s of leaves 
fresh weight of e a c h adul t m a c r o p h y t e w i thout 
a p e r i p h y t o n was l iqui f ied wi th 150 ml of d ist i l led 
water. T h e n the e x t r a c t was s ieved for separa­
t ing the f ibers, and the s o l u t i o n was m i x e d in 
10 ml w i th 12 g of co lo r less f lavor less je l ly . T h e 
s o l u t i o n was stored in sha l low glass con ta ine r 
for 24 h o u r s for so l id i f i ca t ion . T h e n the sol idi f ied 
mater ia l was cu t u p in to tablets (3.5 c m x 3.5 
c m x 0.7 c m ) . 
F o r contro l , only je l ly tablets were used 12 
g of je l ly in 250 ml of d ist i l led water. W h e n the 
bai t used was the p e r i p h y t o n of m a c r o p h y t e s , 
a v o l u m e of 30 ml of p e r i p h y t o n prepared in je l ly 
tablets as descr ibed above for m a c r o p h y t e s was 
used. 
T h e e x p e r i m e n t s were c o n d u c t e d in square 
a l u m i n i u m t rays (52 x 52 x 4.5 cm) . T h e b o t t o m 
of the conta iner was d iv ided in penc i l in to four 
par ts . E a c h par t was s u b d i v i d e d into four par ts 
and in e a c h par t the pos i t ion of the ba i ts was 
de te rmined . T h e bai ts were laid out in c i r c l e s , 
equa l ly d is tan t f rom the center of the conta iner 
of 15 c m ( F i g . 1). F o r e a c h g roup of ba i ts tested 
at least three repet i t ions were carr ied out, alter­
na t ing the s e q u e n c e of the ba i ts in s u c h a way 
that e a c h bai t rema ined n e x t to a cer ta in k ind 
of ba i t twice and o n c e farther f rom th is s a m e 
k i n d of bait . T h e c h a n g e of s e q u e n c e of the ex­
t racts was m a d e to p reven t a c o n s t a n t p r o x i m i t y 
of two ba i ts f rom affect ing the resu l ts , whether 
the ba i ts be m u t u a l l y a t t ract ive or repel lent . 
S e q u e n c e A B C G S e q u e n c e A C G B 
• p o s i t i o n of b a i t s 
S e q u e n c e A G B C 
F i g . 1 • 
A , B , C a n d G — refer to the k i n d of b a i t s u s e d i n se t 1 (see T a b l e 1) 
- S c h e m e of t he s e t s of e x p e r i m e n t s , w i t h t he m o d e l of t he c o n t a i n e r u s e d , l o c a t i o n a n d s e q u e n c e of b a i t s . 
T h e m o l l u s c s were released at the center of 
the c i rc le of ba i ts in the e x p e r i m e n t - c o n t a i n e r 
after one h o u r w i t h o u t any g iven food. Me lan ic 
m o l l u s c s h a v i n g a shel l d iameter rang ing f rom 
9 to 15 m m were u s e d , co l lec ted f rom the s t u d y 
area. T h e m o l l u s c s were no t repeated in the ex­
p e r i m e n t s of a s a m e set. 
T h e different set of e x p e r i m e n t s c o n d u c t e d 
had the fo l lowing c h a r a c t e r i s t i c s : 
- S e t 1- A t t r a c t i o n e x p e r i m e n t u s i n g e x t r a c t s of 
the f o l l o w i n g m a c r o p h y t e s : ( A ) E c h i ­
n o c h l o a c r u s g a l l i ; (B ) H e t e r a n t h e r a re-
n i f o r m i s ; ( C ) C o m m e l i n a s p . a n d ( G ) 
C o n t r o l . 
- S e t 2 A t t r a c t i o n e x p e r i m e n t u s i n g e x t r a c t s of 
the fo l lowing m a c r o p h y t e s : (D) N a s t u r ­
t i u m p u m i l u m ; ( E ) H y d r o c o t y l e r a n u n ­
c u l o i d e s ; ( F ) P o l y g o n u m acre and ( G ) 
C o n t r o l . 
- S e t 3 - A t t r a c t i o n e x p e r i m e n t u s i n g the m a c r o ­
p h y t e s w h i c h m o s t a t t racted in se ts 1 
and 2. 
- S e t 4 - A t t r a c t i o n e x p e r i m e n t u s i n g p e r i p h y t o n 
e x t r a c t b l o c k s in jel l of the fo l lowing ma­
c r o p h y t e s : (Dp ) N a s t u r t i u m p u m i l u m ; 
(Ap) E c h i n o c h l o a c r u s g a l l i ; ( C p ) C o m ­
m e l i n a s p ; ( F p ) P o l y g o n u m acre . 
Da ta c o l l e c t i o n and a n a l y s i s 
T h e m o l l u s c s were t a k e n out of the c u b e 
s o o n after they got to the bai t ( m a c r o p h y t e or 
p e r i p h y t o n ex t rac t ) and the k i n d of bai t w h i c h 
attracted, t h e m as well as the p lace where it lay 
were wr i t ten d o w n . 
T h i s p r o c e d u r e was repeated every 15 m i n u ­
tes, d u r i n g two and a half h o u r s , ten t imes. After 
th is per iod, the m o l l u s c s w h i c h remained ei ther 
in the center or on the way w i thout sca t te r ing , 
were counted and the f igure was wr i t ten d o w n . 
T o th is resu l t was added the ones w h i c h had 
been at t racted to e a c h k i n d of bai t the x 2 test 
was app l ied . T h r e e l ibe r ty degrees were used 
when the four ba i ts were c o m p a r e d , 2 degrees 
w h e n the c o m p a r i s o n was m a d e a m o n g three 
bai ts and 1 degree w h e n two bai ts were c o m p a ­
red. I n all of these c o m p a r i s o n s the s i g n i f i c a n c e 
level cons idered was p = 0.05. I n each set the 
three bai t s e q u e n c e were tested wi th at least 
two repet i t ions e a c h and wi th the average n u m ­
ber of 80 m o l l u s c s . 
R E S U L T S 
T h e m o l l u s c s responded pos i t ive ly to the sti­
m u l u s from the m a c r o p h y t e e x t r a c t s used and 
f rom the p e r i p h y t o n e x t r a c t s . 
T h e resu l ts of e a c h set of m e a s u r e m e n t of 
B . t e n a g o p h i l a a t t rac t ion are s u m m a r i z e d in T a ­
ble 1. 
T A B L E 1 
A t t r a c t i o n of B i o m p h a l a r i a t e n a g o p h i l a for b a i t s o f m a c r o p h y t e s e x t r a c t s p r e p a r e d i n j e l l y b l o c k s a n d b a i t o f m a c r o p h y t e 
p e r i p h y t o n s H o — E q u a l i t y o f t he n u m b e r of m o l l u s c s to e a c h k i n d of e x t r a c t i n e a c h set . 
N u m b e r of A t t r a c t i o n i n t e n s i t y 
S e e s m o l l u s c s a t t rac ted x2 of m o l l u s c s for 
to e a c h ba i t the b a i t s for e a c h set 
A — E c h i n o c h l o a c r u s g a l l i 351 
1 
B — H e t e r a n t h e r a r e n i f o r m i s 200 214,4 52,9 41,3 N . S . 45,2 C = A > B > G 
C — C o m m e l i n a s p . 
G — C o n t r o l 
D — N a s t u r t i u m p u m i l u m 
359 
81 
191 
( A B C G ) ( A B C ) ( A B ) ( A C ) ( B C ) 
E — H y d r o c o t y l e r a n u n c u l o i d e s 96 79,1 31,2 15,7 5,45 11.0 D > F > E > G 
F — P o l y g o n u m a c r e 
G — C o n t r o l 
D — N a s t u r t i u m p u m i l u m 
148 
61 
123 
( D E F G ) ( D E F ) ( D E ) ( E F ) ( E F ) 
A — E c h i n o c h l o a c r u s g a l l i 46 54,8 5,8 13,1 D > F > A = C 
3 C — C o m m e l i n a s p . 
F — P o l y g o n u m a c r e 
_Jp — P e r i p h y t o n of N. P u m i l u m 
46 
88 
111 
( D A C F ) ( D F ) ( A F ) 
4 
A p — P e r i p h y t o n of E . c r u s g a l l i 
C p — P e r i p h y t o n of C o m m e l i n a s p . 
F p — P e r i p h y t o n of P. a c r e 
117 
111 
127 
N . S . 
( D p A p C p F p ) D p = A p = C p = F p 
M e a n i n g l e s s a t the l e v e l of p = 0.05. 
T h e f irst set showed that there ex is ted prefe­
rence and t h r o u g h the f r e q u e n c y in the d i s t r i b u ­
t ion of the m o l l u s c s in e a c h bait , the fo l lowing 
a t t rac t ion s e q u e n c e was es tab l i shed in th is set: 
C o m m e l i n a s p . e x t r a c t (C) had the s a m e power 
of a t t rac t ion as the E c h i n o c h l o a c r u s g a l l i (A) 
w h i c h at t racted m o r e t h a n the H e t e r a n t h e r a re­
n i f o r m i s , (B ) , and all of t h e m a t t rac ted m o r e 
than the cont ro l (G ) . 
S e t 2 — exper iments were meaningful and the 
fo l lowing order of p re fe rence was e s t a b l i s h e d , 
through the frequencies of the attracted m o l l u s c s : 
N a s t u r t i u m p u m i l u m (D) at t racted more than 
P o l y g o n u m acre ( F ) , w h i c h at t racted m o r e than 
H y d r o c o t y l e r a n u n c u l o i d e s (E ) , and the latter 
at t racted more than the cont ro l . 
I n set 3, the four m a c r o p h y t e s w h i c h attrac­
ted m o r e in sets 1 and 2 were e x p e r i m e n t e d toge-
ther: D — N a s t u r t i u m p u m i l u m , A — E c h i n o c h ­
loa c r u s g a l l i , C — C o m m e l i n a s p . and F — P o l y ­
g o n u m acre . T h e c o m b i n a t i o n s D A C F and the 
c o m b i n a t i o n A F were meaningfu l . T h u s the fo­
l lowing a t t ract ion order c a n be es tab l ished: Nas­
t u r t i u m p u m i l u m (D) at t racted m o r e than P o l y ­
g o n u m acre (F) , w h i c h attracted more than C o m e -
l i n a s p . (C ) , w h i c h had the s a m e power of attrac­
t ion as E c h i n o c h l o a c r u s g a l l i (A) D > F > A 
= C . 
T h e e x p e r i m e n t s a m o n g the m a c r o p h y t e pe­
r i p h y t o n were D p — P e r y p h y t o n of N a s t u r t i u m 
p u m i l u m A p — P e r i p h y t o n of E c h i n o c h l o a c r u s ­
ga l l i , C p — P e r i p h y t o n of C o m m e l i n a s p . , F p 
— P e r i p h y t o n of P o l i g o n u m acre . T h e m o l l u s c s 
were at t racted to these ba i ts bu t they did not 
show preferences a m o n g t h e m . 
D I S C U S S I O N 
I n the present paper , the a t t rac t ion of B . te­
n a g o p h i l a for m a c r o p h y t e s and p e r i p h y t o n was 
e m p h a s i z e d . I t is a s s u m e d that th is a t t rac t ion 
is due to s t imu l i i of c h e m i c a l s u b s t a n c e s s i n c e 
there is no co lor d i s c r i m i n a t i o n a m o n g gastro-
podes . T h e i r v isua l p e r c e p t i o n is l imi ted to diffe­
rent l ight in tens i t i es ( P U R C H O N , 1978): and s i n ­
ce the e x t r a c t s of the p l a n t s were u s e d , the i r 
s h a p e as a m e a n s of she l ter was e l im ina ted as 
an a t t rac t ion factor. 
Severa l h y p o t h e s i s have been s p e c u l a t e d to 
e x p l a i n t h i s a t t r a c t i o n p h e n o m e n o n , i n t h e 
s e a r c h for an u n d e r s t a n d i n g of b o t h the med ia ­
t ing s u b s t a n c e and the adapt ive m o t i v e for the 
e x i s t e n c e of the a t t rac t ion . A s for the k i n d of 
m e d i a t i n g s u b s t a n c e , s e v e r a l s t u d i e s h a v e 
s h o w n that water vegetab les ( m a c r o p h y t e s and 
algae) l iberate in the e n v i r o n m e n t , severa l orga­
n ic c o m p o s i t i o n s s u c h as a m i n o and i m i n o - a c i d s , 
s m a l l c h a i n s of c a r b o x i l i c a n d h y d r o x i a t i c 
a c i d s ( M A K S I M O V A & P I M E N O V A , 1969; 
C H A N G & T O L B E R T , 1970; W E T Z E L & M A ­
N N Y , 1972; J U T T N E R & F R I T Z , 1974; P A T I E N ­
C E et al., 1983). 
S t u d i e s w i th B . g l a b r a t a h a v e d e m o n s t r a t e d 
that th is s p e c i e s is s e n s i t i v e to the c h e m i c a l sti­
mu l i i of c a r b o x i l i c a c i d s and a m i n o a c i d s ( T H O ­
M A S & A S S E F , 1979; T H O M A S et al., 1983). I t 
was also e m p h a s i z e d b y T H O M A S et al., 1983, 
that the range of c h e m i c a l p e r c e p t i o n is very 
s imi la r a m o n g B . g labra ta , B . s t r a m i n e a , P h y -
sela acute , H e l i s o m a d u r y i , L y m n a e a n a t a l e n s i s 
and L . s t a g n a l i s and just i f ied by the s imi la r i t ies 
in the feeding hab i ts of those spec ies . 
A s s u m i n g that B . g labra ta and B . tenago­
p h i l a are s imi la r s p e c i e s , w i th geographica l d is ­
t r ibu t ion o v e r l a p p i n g in s a m e areas, bu t w i thout 
c o h a b i t a t i o n in the s a m e hab i ta t , d e m o n s t r a ­
t ing that there is k i n d of c o m p e t i t i o n between 
t h e m , and that th is is p r o b a b l y due to the great 
n i c h e s imi la r i ty , one c a n s u p p o s e that the attrac­
t ion exer ted by the m a c r o p h y t e s is due to the 
l ibera t ion of the s a m e p r o d u c t s , a m i n o acid , imi~ 
no ac ids and c a r b o x i l i c ac ids already e x p e r i m e n ­
ted as a t t ractors to B . g labra ta . 
T h e di f ference of a t t rac t ion a m o n g the ma­
c r o p h y t e s cou ld be l inked to a qua l i ta t ive effect, 
that is e a c h one would l iberate a k ind of s u b s ­
tance that would h a v e greater or lesser attrac­
t ion power. We s h o u l d a lso take into a c c o u n t 
the p o s s i b i l i t y of o c c u r r e n c e of antagonis t s u b s ­
t a n c e s , of a ef fect d e t e c t e d b y B O U S F I E L D 
(1979), w h i c h d i m i n i s h the r e s p o n s e of B . g labra ­
ta to A p i u m n o d i f l o r u m (Umbel l i ferae) and R o -
r i p a n a s t u r t i u m a q u a t i c u m (Cruci ferae) accor 
d ing to the inc rease in c o n c e n t r a t i o n . E x t r a c t s 
of these p lan ts m i x e d w i th wheat germ e x t r a c t 
w h i c h have great a t t ract ion power, d i m i n i s h e s 
i ts c a p a c i t y to s t i m u l a t e the r e s p o n s e s of the 
m o l l u s c s to a p p r o a c h the p l a n t s or ra ther , if 
c o u l d j u s t be the q u a n t i t a t i v e effect in w h i c h 
the a t t rac t ing s u b s t a n c e s l iberated in greater or 
lesser c o n c e n t r a t i o n would at t ract the m o l l u s c s 
in dif ferent in tens i t i es . 
I n several s t u d i e s , i n c l u d i n g the present , the 
a t t rac t ing factors are c h e m i c a l . T h u s , the chemi ­
cal s t u d i e s of e x t r a c t s and e x p e r i m e n t s for the 
ver i f ica t ion of the b e h a v i o r of the m o l l u s c before 
iso lated s u b s t a n c e s will be carr ied out for the 
c o n f i r m a t i o n of these h y p o t h e s i s . 
T h e h y p o t h e s i s p r o p o s e d to e x p l a i n the rea­
s o n for the a t t rac t ion are: 
1. F e e d i n g — it h a s been observed that orga­
n ic c o m p o s i t i o n s l iberated by water vegetab les 
are a s s i m i l a t e d b y i n v e r t e b r a t e d ( S E P E R S , 
1977). T h e i m p o r t a n c e of a m i n o bu t i r i c ac id , pro-
d u c e d by the a l g a e , i n the i n d u c t i o n of the m e t a 
m o r p h o s i s in l a r vae , of H a l i o t i s r u f e n s i s w a s m a 
de c lear . I t w a s a lso obse rved tha t the B . g labra -
ta is c a p a b l e of a s s i m i l a t i n g a m i n o a c i d s in so lu -
t ion, ( G I L B E R T S O N & J O N E S , 1972) a n d i ron 
G A Z I N E L L I et a l . , 1970). T h u s the necess i t y of 
s o m e o r g a n i c c o m p o s i t i o n s t a k e ou t of the wa te r 
to their m e t a b o l i s m c o u l d a t t r ac t the m o l l u s c s 
to the sou rce of p r o d u c t i o n , t ha t is m a c r o p h y t e s 
and a lgae . 
2. S y m b i o s i s r e l a t i o n s h i p w i t h m a c r o p h y -
tes — T H O M A S (1982) a n d T H O M A S & T A I T 
(1984) h a v e s u g g e s t e d a s y m b i o s i s r e l a t i onsh ip 
be tween m a c r o p h y t e s a n d m o l l u s c s . T h e c o s t 
of p r o d u c t i o n a n d l i be ra t i on of the o r g a n i c c o m -
pos i t i ons i nves ted by the m a c r o p h y t e s w o u l d be 
c o m p e n s a t e d by the fo l low ing benef i ts o b t a i n a -
ble f rom the m o l l u s c s (a) ge t t i ng r id of the per i 
p h y t o n s . (b) i n c r e a s i n g the nu t r i en t c i r c u l a t i o n 
t a x t h r o u g h fezes a n d d e a d m o l l u s c , (c) C 0 2 a n d 
a m m o n i a l i be ra ted b y the m o l l u s c s as e x c r e t i o n 
p r o d u c t s w o u l d be u s e d a s n u t r i e n t s b y t he 
p l a n t s . F o r the m o l l u s c s there w o u l d be the fol lo-
w i n g benef i ts : a) the m a c r o p h y t e s w o u l d p ro tec t 
the a n i m a l s f rom fac to rs l i k e b r i g h t l i g h t a n d 
h i g h t empe ra tu re t h r o u g h the i r s h a d e a n d wa te r 
cu r ren t ; b) they w o u l d se rve as l a y i n g s i t es ; c) 
they are s u b s t r a c t s to the p e r i p h y t o n deve lop -
m e n t ; d) they l i be ra te 0 2 d u r i n g the d a y , for the 
b r e a t h i n g of the m o l l u s c s ; e) they r e m o v e a m m o -
n i a a n d C 0 2 , s u b s t a n c e s t o x i c to the m o l l u s c s ; 
f) they w o u l d f unc t i on as she l te r to p reven t pre 
da t i on . 
3. T o a v o i d c o m p e t i t i o n — the r e a s o n for 
a t t r a c t i o n d i f ferences a m o n g p l a n t s , or d i f feren 
ce i n the c h e m i c a l p e r c e p t i o n of e a c h k i n d of 
m a c r o p h y t e c o u l d be re la ted to the n e c e s s i t y 
of a v o i d i n g c o m p e t i t i o n w i t h o ther s p e c i e s of 
m o l l u s c s P I P & S T E W A R T (1976) h a v e ver i f ied 
t ha t the m a x i m u m c o n c e n t r a t i o n of P h y s a gyr i -
na a n d of the P o t a m o g e t o n p e c t i n a t u s c o i n c i d e s 
w i t h the pe r i od i n w h i c h h y d r o c a r b o n s d i l l u t ed 
as f ruc tose a n d g l u c o s e are a t m a x i m u m c o n c e n -
t ra t i on i n the t i s s u e s of the p l a n t s . P e a r s of asso -
c i a t i o n of L . s t a g n a l i s w i t h the p l a n t P o t a m o -
geton r i c h a r d s o n i i o n the o ther h a n d , c o i n c i d e s 
w i t h the p e r i o d i n w h i c h s a c a r o s e c o n c e n t r a -
t ions is a t i ts m a x i m u m . T h e a u t h o r s s u g g e s t 
t h a t t h e m o l l u s c s a r e a t t r a c t e d for s p e c i f i c 
p l a n t s to p r e v e n t the in te r -spec i f i c c o m p e t i t i o n 
for food. A s the B . t e n a g o p h y l a is a l m o s t a l w a y s 
assoc i a t ed to o ther k i n d s of m o l l u s c s l i ke P h y s a 
a n d L y m n a e a , a n d other p e r i p h y t o n eaters , s u c h 
a h y p o t h e s i s dese rves ve r i f y ing . 
A s the three h y p o t h e s i s ra i sed are no t m u -
tua l ly exc l us i ve , more deta i led s tud ies cou ld veri-
fy the e x i s t e n c e of a l l those forces a c t i n g in the 
a d a p t a t i o n p r o c e s s a n d in the co -evo lu t i on in 
the r e l a t i onsh ip be tween m o l l u s c s a n d mac ro -
phy tes . 
A s for the a t t r a c t i o n e x e r t e d o n the m o -
l l u s c s , i t c a n a lso be a c c o u n t e d for by the a c t i v i t y 
of c h e m i c a l s u b s t a n c e s l i be ra ted by the a l gae , 
as i t h a s been d i s c u s s e d for the m a c r o p h y t e s . 
A c c o r d i n g to P O R T E R (1977) non-se lec t i ve 
ea t i ng on the p e r i p h y t o n favo rs the coex i s t ence 
of a l g a e c o m p e t i n g w i t h l ess c o m p e t i t i v e ones, 
m a i n t a i n g a l l of t h e m in low dens i t y a n d p reven-
t i ng the c o m p e t i t i v e e x c l u s i o n a m o n g them. 
T h u s , we c a n s u p p o s e t h a t the a t t r a c t i o n 
of the p e r i p h y t o n on e a t i n g o r g a n i s m s is exe r ted 
by the a l g a e or o r g a n i s m s w i t h low c o m p e t i t i v e 
po ten t i a l . B e s i d e s , the h i p o t h e s i s of s y m b i o s e s 
to a c c o u n t for the r e l a t i o n s h i p m o l l u s c x per i -
p h y t o n , i n sp i te of the p reda t i on suf fered by the 
l a t te r , i s s u p p o r t e d b y the w o r k s of C A L O W 
(1974) a n d H U N T E R (1983), w h i c h d e m o n s t r a t e d 
t ha t the s u b s t a n c e e x c r e t e d b y m o l l u s c s w o u l d 
se rve as m a n u r e (Ch ie f l y P a n d N) to the pe r iphy -
ton , i n c r e a s i n g i ts p r o d u c t i o n b y u p to 88%. 
A l l th is a d a p t a b i l i t y e x p l a i n s i n t e r m s the 
s u c c e s s of t h i s s p e c i e i n w a t e r e n v i r o n m e n t , 
m a i n l y i n s m a l l rese rva to r ies a n d i r r i ga t i on c a -
n a l s . 
I n fac t , th i s c o n s i d e r a t i o n s b e c o m e impor -
t a n t to dec ide a b o u t t h i s h a b i t a t m a n a g e m e n t 
a i m i n g the vec to r con t ro l , a n d a lso to rear these 
s n a i l s i n l abo ra to ry . 
R E S U M O 
A t r a ç ã o da B i o m p h a l a r i a t e n a g o p h i l a por ex-
t ratos de m a c r ó f i t a s 
E m p r e s e n ç a de e x t r a t o s de se is m a c r ó f i t a s 
a B i o m p h a l a r i a t e n a g o p h i l a a p r e s e n t o u m a i o r 
a t r a ç ã o po r q u a t r o d e l a s , n a s e g u i n t e o r d e m : 
N a s t u r t i u m p u m i l u m > P o l y g o n u m acre > C o m -
m e l i n a s p . = E c h i n o c l o a c r u s g a l l i . P a r a o per i f í¬ 
ton d e s t a s m a c r ó f i t a s a B . t e n a g o p h i l a foi a t ra í -
d a , s e m m o s t r a r p re fe rênc ia ent re e les. N a d is -
c u s s ã o , ta l compor ta r r íen to é a v a l i a d o sob o p o n -
to de v i s t a d a co -evo lução ent re m o l u s c o s e p l a n -
tas . 
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